In general, the signals that are carried by a nerve cell are determined by several factors. These include the output of its presynaptic elements, the transmission characteristics of the input synapses, the spatial distribution of the synapses and the geometry of the dendritic tree, and the intrinsic passive and active electrical properties of the neuron itself. To understand dendritic information processing, all these details of the subcellular machinery underlying neuronal excitability, and their contribution to the overall response properties of the nerve cell will have to be determined, and their functional significance with respect to information processing of the whole system will have to be explained. In the different systems that are commonly used to investigate cellular information processing, our knowledge is usually limited to only part of the aforementioned aspects. On the one hand, there are neurons, such as the Purkinje cells of the cerebellum 1-3 or the pyramidal cells in the CA1 region of the hippocampus 4,5, where we know in unprecedented detail the ionic mechanisms underlying neuronal excitability in various parts of the nerve cell. However, in these systems the computational task of the cell under investigation is often not yet sufficiently understood. On the other hand, in many nerve cells where the computational task might be more obvious, knowledge about the biophysical details is lacking. Therefore, we don't know at present how these cells process their synaptic input and, thus, acquire their specific properties. As a result of recent research
